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As it wag pointed oui in the Presidential Address at this gessiomn,
{n the last &£-7 years the statistical commmity has witnessed a number
of successful attempts to orzanize and clzassify the vast emount of

statiscical literature whielh has increased zt an ever acoslerating vrate

1u the last twenty years. = T T T

The pionearing works of Dr. Frank Haight, Professor Maurice Kendall,
Dr. Willlsm Buckland, Professors Pat!l, Lancaster, Wold, Yalgh, Olkin,
Sange and several others should be perticularly noted in the connsctionm.

iIf I have mizsaed certain noteworthy names from this list and I
prebably have, it is of course not {untentially but duse i - ~orance oy
shsent-nindednass.

It seams, hovever, to the authors cf the preaent papar that wa should
move one stap further and that a computerized Information retrieval system
for statistical techniques and tiethodology is beth feasible and dssiresble
at the presant stage of dsvelopnamt.

In adéition to the printed veruion of our paper appearing on pages
303-306 of the Contributed Papars Volume 1 which I will assume that the

audience f{s familiar with, I would like to report on an experiment utilining
souputer techniques of what hopefully will become at least the firwt stags
of an Information Retrieval Svstem for statistical distributions snd their

spplication. Firet, I would like to give the background for this work.
Since 1963 Dr. N. L. Johnson and I have heen engaged in oompiling
A Compendium of Statistical Distributicns, a three volume project, twe of

vhich are at the present tiwe in the final stages of proofreading and the

first volume is due to sppear this month,
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During the course of preparation oY the Compendium, we have collected

over 2000 reprints and xerox coples of various papers from over 200 publi-
cations, some from obscure publications dealing with the subjeet. Most of
these reprints are accompaniad by abatx-acta taken from Hathuatieal Rcvicws

“and/or Referativnyl Zaurpal, Zentrelblatt fur Matematik, Statistical Abstracts
and others, On the basis of preliminary and partial Investigations, It is
estimated that the major papsre on Statistical Distributions are scattersd

in over 335 journals. I have with me a list of these jowmals. It should

be noted, however, that as it i{s seen from Table B on page 305, the 12 basic
journals contain over 60% of paper and the remaining 240 less than 40§,

It became evident in the ocurse of cur ressarch that this typa of
endeavor requires permanent up-dating and revigion in order to justify the
great effort involved and to assure tho usefulvess of this work for numerous
users. We vere therefore contamplating the establishment of a psrwanent
center to incrasse the operational value of the collaction., As the first
stage towards this aim wa decided to oode the informaticn from each of the
avallable papers according to a classifiaeation to de descrided in s moment.

This firet stege took about six months, and was performed by qualified
greduate students with our assistance.

In connection with the process of coding we have the following general
comments. To determine the sontent of an article it was mecessary to resd
many of them oompletely. This was espacially true when beginning a folder of
articles on a distribution nox yet coded., In retrospect, the first few
distribution took a very long tima to ocode. VWhen more than five distributions
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were completed (and more than 800 articles codsd) the task of coding was

wore eazily accomplished. The average rete is estimated at 1% min./per
article. It is readily admitted that someons very sxpsrisnced in the fleald
could have done th-mooding more quickly. Hewsawer, this would be done st rtho |

 — —upense of any {nverest in the mathemtical contont of the papers apd would

bc educationslly unrewarding. The question also arises as to the advisibility
(evin the poasibility) of coding at a more repld pace for long periods of

time \7 or @ hours a day). It is believed that this attitude of coding

&t a wone relaxed pace is in ke:ping with the motivation for this cumputorized
file. Numely, jomeone makes an ="crrete list of the content of a large number
of articles so tiat many can have access to this Informaticn without an
enormous investwint of time cu the cart of many.

The Informairion taken from 2000 papars is now being processed im coded
fora on IBH cards, and we are ready in principle to proceed with the operetional
activities, and to supply interested instituticns and individuals with infor-
mation on any distribution amd/or specific charecteristic of the distribution
such as mutheaatical properties, estimatiom procedure, sto., details of which

will now he given.

Befole discussing the detalls, howover, I would 1fke to point out that
as the collection grows, the manual clagsification of cards to supply the
requested information is planned to bde replaced by a computer progrem to be
written by Dr. G. Xoch of the Biostatistics Departwent of U.N.C.
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The computerized £iling scheme will be constructed according to
principles studied in the dimsertation of G. Koch entitled The Design of
Combina*:rial Iafom?!m Rott-icval Systems for Files with Multiple-valued

Attributes, Univeristy of North Carollna, Himeo Series No. 352. The chief
~ advantege of such a system is that the retrieval time for various informacion
requests will bs almost indepandent up to a certain upper bound of tbe size
of the file {i.e., the number of referencss to be included in the bidliography)
which makes the updating rathor a painless and rcutine task. This aspect of
the research {s considered to be both of an arplied and basic nature. The
basic aspect is related to the choice of the algebraic schews from which the
system is to be derived and then to the discovery of the most afficient way
of implementing it {n the computer. The applied aspect is that the resulting
camputerised system will be applied to a largs and complex bibliography-
nanely that of gtatistical distridbutions.
However, aver. after the first stage we are already in possession of a

rather uniqus and efficient classification procedure.




I will now give

The 80 columns of an

Colums 1-3

‘Columhs 710

Colurns 61-78

Colusn 79

Columm 8C

the details of our classificatinn system:

IPM cerd zre subdividsed {n tha fcllouwirg manner:

Journal {dentification number

First pags of paper

-assignud to d:etributions (ses next page) - —— — —

axe coded &s follows:

0 if disirisution is not discuased
1 if distribution ic menticmed
2 if distribution ie primary subject

sssigned to topics (sam next puge) are codad
es follows!

0 If topic ir not discussed
1 iF toplc is mentiomed
2 if topic fs primary subject

sssigned to number of pages is codad as followe:

if 1-& pages

if 5-8 pagss

if 9-12 pages

if 13-16 pagss

if 17-20 pages

if 21-24 pages

if 25-35 nages

1£ 36-50 pages

if more than 50 pages
if unknown
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the language of the paper is coded
as follows:

if EBogliash
if Russiay
if French
if Gerwan
if Spanish
1f 1talian
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- %l The list of Alstributicn families corresponding to enlumns 11-60:
3 1l. Compendia and Bibliographical Sources
A - 12. General Systems of Discrets Diatributfons
= 13. Bimill
1k, Poisson
18. Geomstric

1¢. Nagative Bincmial - (compound Polsson = Pascal) -
17, Hypergsometric :
18. lLogaritbmic Series .
19, Compound and Guneralized Liscreié Distridutions — o o ——o
20. Contagious Dist-ibutions :
21. Hiscellaneocus Liscrete
22. Multivariate Discrete Distribvutions
23, General Systems of Continuous Distributions
24. Norwal (Gaussian)
25. Lognormal
26, Inverse Gaussian
27. Cauchy
28, X2
29, Gamma
30. Exponential and Exponential type
31. Pareto
32, Weibull
33, Extreas Value - Gaumbel - Frechet's distributions
4. Logistic
35. Laplace - (double exponential)
3¢. Beta
97. PFactangular (unfiform) and r1elated distributions
38, T (and &)
3%, ¢t
40. Nomcentral X2
41. Quadratic Torms in Hormal Variablea
42, Noncentral F
43. Noncentrel t
44. Generalized X? <t and F (under non-standard normal asgumptions)
45. Distributiors of Corrslaticn Coafficients
46, Miscellanoous Continuous Distridutions
47. Generel Multivariate Digtributions and Surfaces (Bivariste)
58. General Multivariate Distributions and Surfaces {Multivariate)
49. Nultivar{ats normal (Bivariate)
$0. Multivarfate norwal (Trivariate)
i}. Multivariate rormal (Multivariate)
T4 Multivariate t-
53. Multivariate extreme-value
$4. Multivariate exponential and Weidull
83, Multivariate Gamma
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58. Wishart U
57. Nou-central Wishurt and distribution of latent roota and ucton

58, Multivariate Beta and F

59. Non-centrai Multivariata Beta

60, Miscellaneous Multivariate Distributions <

The list of topics corresponding to colums 61-78:

61. Origio and historicul remarks
- Definition, Distribution function, Characterizetions— ——— ——— — -7~ oooT
53. Moments, cimularta spd othaer cmetor'istics (oxc).uf"nn order statiltict) - -3
64. Genesis in models ' :
6%, Tables ’
66. Nomographs and Probability papers

87. Approximations to the distribution

68. Limiting fornms

€9. Transformation and relations to other distributions
70, Order statistics

7l. Mathematical properties

72. Point estimation

73. Sequent.ial estimation

7. Interval estimation

75. Te3t an paremeters

768, Goodness of fit

76. Applications in atatistical methodology

79. Application in sciences




This system is geared to reply to queries of the type: "list all

the papere daaiiag with estimation methods of the shape parameter of the
Neibull distribution." Ve would be able to supply up-to-date information
. _on such a request without mueh redundancy.- One of tha wmajor diffleculties -
ﬂ in our classiffcation uystem, however, is that for its most efficient
functioning it is desireabla that the topics and distributicns be mutually
axclusive, otherwise we may ovar-supply with axtn:;eoua infoumation.

A minor problem whish has not been satisfactorally sclved yet (besides
the problem of possidle missing infomaticn in the coded articles) is how
to oode the ten diglt identification number for non-journal articles from
various research centers and selections of books.
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I would like to save the romaining time allocated by the Chaiman
for questions and especizlly for a discussion pericd. In particular I
an rery interested In your views about the practic:ality and usefulnass

of the proposed system in your statistlical activities.

active in bibliogoaphica) statistical ressarch as well as people who
sponsor this work, I have discovered substantia’. interest In it, and while
some of them axpressed doubts whether the time is ripe for this rather
sophisticated procedure of storing &nd utilizing information on statistical
distributions and suggested that iz their opinion the conventional method
of books devoted to particular distributions or to particular toplcs of
distribution theory is just as efficient and usable for the time being.
Many others, however, wera in full agreement that the delagy from year to
yesr increases the danger that in the not too dlstent future, when thr
inforwation explosion resches a certain saturation point, the inev'table
task of the initizlorganization and subsequent continuity of operational
efficiency and smcothness of such & computerized aystex will be signifi-
eantly more difficult and complex.

From private conversations with a number of distinguished delegetes
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